Characterization of human fibroblast-derived extracellular matrix components for human pluripotent stem cell propagation.
Recent studies from our laboratory have shown that acellular substrates generated from human fibroblasts successfully maintained human pluripotent stem cells (hPSCs) in their undifferentiated state for extended periods. Aiming at better characterization, we conducted proteomic analyses to identify the extracellular matrix (ECM) proteins in mouse embryonic- and two human fibroblast-derived acellular substrates. Our studies identified heparan sulfate proteoglycan (HSPG) as a core component of these substrates and immunocytochemical analyses confirmed the presence of HSPG as well as other ECM proteins identified through proteomic analyses. In our attempt to develop surfaces that mimic fibroblast-deposited ECM and their self-renewal capabilities, substrates comprising HSPG and other core ECM proteins were formulated and assessed for the function of hPSC self-renewal. WA09 and BG01v hPSCs maintained on these substrates exhibit multiple characteristics of pluripotency, including (i) tight colony formation with typical stem cell morphology; (ii) positive expression of alkaline phosphatase, (iii) positive expression of SSEA3, SSEA4 and Oct4 based on immunocytochemical analyses; (iv) POU5F1, NANOG and SOX2 mRNA expression; and (v) in vitro differentiation and expression of germ-layer-specific markers. Our studies also reveal that although HSPG by itself-does not support hPSC self-renewal, a substrate that combines HSPG and fibronectin is sufficient for undifferentiated propagation of hPSCs. These studies form the basis for identification of appropriate ECM components in a substrate that synergistically promotes activation of adhesion and signaling pathways responsible for hPSC self-renewal.